Supernumerary kidney is the rarest of all renal anomalies; fewer than 80 cases have been reported in the literature over the years. Supernumerary kidneys are most commonly located on the left side of the abdomen. Different pathologic conditions are reported to affect supernumerary kidneys and they may be associated with malformations of the upper urinary tract and genital tract. Because of their infrequent occurrence and reporting, they frequently cause diagnostic challenges. Here we report a case in a 14-year-old male patient of unilateral supernumerary kidney on the right side of the abdomen with multiple calculi, mal-rotation and a gross hydronephrotic left kidney.
What is known about this subject?
Supernumerary kidney is the rarest of all renal anomalies. It results from the aberrant division of the nephrogenic cord into two metanephric blastemas; two kidneys then form in association with a partially or completely duplicated ureteral bud.
What new information is offered in this study?
Contrast-enhanced computed tomography revealed two separate functional right kidneys and a mal-rotated gross hydronephrotic left kidney in a 14-year-old male patient who presented with repeated attacks of urinary tract infections.
What are the implications for research, policy, or practice?
Supernumerary kidneys may be associated with different urogenital malformations and be the cause of high rate of complications, including malignant change.
Background
Supernumerary kidney is a rare congenital anomaly. It results from the aberrant division of the nephrogenic cord into two metanephric blastemas; two kidneys then form in association with a partially or completely duplicated ureteral bud. 1 The true incidence of this anomaly cannot be calculated because of its infrequent occurrence, but to date approximately 80 cases have been reported in the literature. 2 Because of the scarcity of reported cases and atypical presentation, they frequently causes diagnostic difficulties.
3
Case details
A 14-year-old male patient who presented with frequent attacks of acute left flank pain was referred to the radiodiagnosis department of our hospital for imaging studies. General examination revealed a person of thin build and mild tachycardia (pulse 92/min). No other abnormality detected.
Past medical history revealed there were repeated attacks of urinary tract infections. There was no family history of renal disease or any other major illness.
Routine haematological and biochemical investigations were within normal limits except for a raised total leukocyte count. Ultrasonography of the abdomen showed left-sided gross hydronephrosis, which aroused the suspicion of supernumerary kidney on the contralateral side. CT scan of the abdomen without contrast showed left-sided gross hydronephrosis and two separate kidneys on the right side. Intravenous-contrast enhanced CT depicted two separate kidneys and a gross hydronephrotic left kidney. The cranially located right kidney measured 10.4 x 3.7cm, and the caudally located right kidney measured 9.2 x 4.5cm with normal excretion of contrast. The left kidney measured 9.0 x 3.2cm with delayed excretion of contrast ( Figure 1 ). The left kidney had a pelvi ureteral junction (PUJ) obstruction and marked rotational anomaly ( Figure 2 ). The two right kidneys were separate and inferiorly located kidney was slightly smaller than superiorly located kidney and had multiple calculi at its pelvicalyceal system ( Figure 3 ). Two distinct main renal arteries supplied the two separate kidneys. The cranially placed kidney received its arterial supply from a branch of the abdominal aorta ( Figure 4 ). The caudally placed kidney received its arterial supply from a branch of the right common iliac artery ( Figure 5 ). An IVP was also carried out which showed upper ureters of both the kidneys joined to form a common ureter at the level of ureteropelvic junction of the lower kidney in the right side ( Figure 6 ).
Discussion
Many hypotheses have been proposed about embryological processes, which lead to supernumerary kidneys, but none has been proved. Most theories propose premature division of ureteric buds or coming off of two buds from the Wolffian duct. 4 A supernumerary kidney may be of same size as, larger than, or more commonly smaller than the usual kidney. It functions normally, possess a normal shape and capsule, and is either not attached to or loosely attached to the normal kidney but in an abnormal location. Most commonly they are located on the left side of the abdomen, caudal to normal kidney. 3 However, the position of the extra kidney has been quite variable from case to case. It may be located in front, below, above, or behind the usual kidney. 5, 6 They can also be found in the iliac region or anterior to the sacral promontory. 7 Kusuma et al. reported a case of supernumerary kidney which presented as indirect inguinal hernia. 8 In our case, the supernumerary kidney was located on the right flank just below the normal kidney approximately with the same size and was separated from the normal kidney.
The rare supernumerary kidney may be distinguished from the common fused duplex renal system by a fundamental difference in embryogenesis. In fused duplex bifid kidneys with bifid ureters one bud bifurcates and each branch penetrates independently the composite metanephric mass of mesenchyme. When two buds arise separately from the Wolffian duct and penetrate the same metanephric mass two independent renal urinary collecting systems form but the parenchymas remain fused. In supernumerary kidneys with bifid ureters one bud bifurcates and each branch penetrates independently a metanephric mass, which develops into separate reniform kidneys. The supernumerary kidney is thought to be an accessory organ with a separate arterial supply, venous drainage, collecting system, and distinct encapsulated tissue. 1 It may have either a separate ureter or more commonly bifid ureters (53 per cent). 5 In our case the ureters were bifid. Rarely the ureter of the supernumerary kidney may have an ectopic opening. 1 Symptoms have been noted in approximately two-thirds of the reported cases of supernumerary kidney. 9 When symptomatic they may cause fever, pain, or palpable abdominal mass. 3, 6 For the diagnosis of supernumerary kidney IVP, ultrasonography, nuclear scintigraphy, CT, and MRI may be used. 7, 10 As supernumerary kidneys are usually smaller and some time may have reduced function, so its evaluation by excretory urograms is often unsatisfactory. Conrad et al. (1987) described that Dimercaptosuccinic acid (DMSA) scintigraphic examination gives a better imaging and functional assessment of supernumerary kidney in compared to excretory urograms. 10 In our case, CT was diagnostic and clearly demonstrated two separate kidney in the right side. CT angiography allows us to understand the complex arterial anatomy of kidneys and to detect the renal arteries arising both from the aorta and common iliac arteries non-invasively. Pathologic conditions reported to affect supernumerary kidneys include hydronephrosis, pyonephrosis, pyelonephritis, cysts, calculi, carcinoma, papillary cystadenoma, and Wilms' tumour. 1, 9, 11 In our case, the supernumerary kidney had multiple calculi in its pelvicalyceal system.
Supernumerary kidneys may be associated with urogenital malformations like horseshoe kidney, ectopic ureteral opening, vaginal atresia, double collecting system, aortic coarctation, nipple anomalies, duplication of the female urethra, and duplication of the penis. 1, 9, [11] [12] In our case, contra-lateral kidney was grossly malrotated and there was pelvic ureteric junction obstruction with gross hydronephrosis.
Long-term follow up is recommended for asymptomatic cases of supernumerary kidney because of high rate of occurrence of complications and reported malignant change. 13 The modality and time interval of follow-up has not yet been reported. But review of literature suggests yearly sonography in asymptomatic cases and sonography with IVP are usually sufficient in symptomatic cases. 14 Appropriate surgical procedure may be needed when supernumerary kidneys are affected by pathologic conditions and become symptomatic. 15 Although in the literature about 80 cases have been reported, our case is interesting and different from others in that it demonstrated multiple renal calculi in the supernumerary kidney and malrotated gross hydronephrotic left kidney with congenital PUJ obstruction.
Conclusion
Supernumerary kidney is a very rare congenital renal anomaly and may be associated with different urogenital malformations. Because of the potentially high rate of complication, including malignancy, diagnosis is very important. However, because of their infrequent occurrence diagnosis may be challenging.
